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This paper documents the changing structure of wages in 
India over the post-reform era, the roughly two-decade 
period since 1993. To investigate the factors underlying 
these changes, a supply-demand framework is applied at the 
level of the Indian state. While real wages have risen across 
India over the past two decades, the increase has been greater 
in rural areas and, especially, for unskilled workers. The 
analysis finds that, in rural areas, the changing wage struc-
ture has been driven largely by relative supply factors, such 
as increased overall education levels and falling female labor 
force participation. Relative wage changes between rural and 
urban areas have been driven largely by shifts in employment, 


































details	of	 India’s	 labor	market	 transformation	will	 thus	help	us	 to	better	understand	this	
poverty	decline.	
Our	approach	hews	closely	to	the	Supply‐Demand‐Institutions	(SDI)	framework	pioneered	
by	 Katz	 and	Murphy	 (1992)	 and	 Bound	 and	 Johnson	 (1992).	 	 The	 idea	 is	 to	 divide	 the	
workforce	 into	 imperfectly	 substitutable	 demographic	 groups;	 e.g.,	 by	 gender,	 education,	
and	age.		The	twist,	in	our	case,	is	to	also	cut	the	data	by	rural/urban,	recognizing	that,	to	a	
large	extent,	rural	and	urban	India	constitute	distinct	labor	markets,	or	at	least	are	far	from	
being	 perfectly	 integrated.	 	 Thus,	 our	 apparatus	 allows	 us	 to	 investigate,	 for	 example,	
changes	in	wages	of	the	rural	unskilled	relative	to	their	urban	counterparts.			
A	second	point	of	departure	 from	conventional	SDI	analysis	 is	 its	application	at	 the	state	
level,	treating	each	Indian	state	(or	group	of	states)	as	having	separate	urban	and	rural	labor	
markets.		A	state‐level	approach	provides	the	requisite	degrees	of	freedom	for	econometric	
analysis	 (see	 Juhn	 and	 Kim,	 1999,	 for	 a	 related	 study	 of	 US	 states).	 	 In	 particular,	 SDI	






There	 is	 a	 modest	 literature	 exploring	 India’s	 wage	 structure	 using	 data	 from	 NSS’s	
Employment‐Unemployment	surveys.		Hnatkovska	and	Lahiri	(2013)	consider	rural‐urban	
wage	 convergence	 in	 India	 from	 1983‐2009	 using	 a	 model	 of	 long‐run	 structural	
transformation,	but	 they	do	not	decompose	 supply	and	demand	 factors	behind	 the	more	

























































trade	 and	 domestic	 service).2	 	 SDI	 analyses	 using	 developed	 country	 data,	 and	 even	
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casual	workers.	 In	 the	case	of	 those	who	perform	multiple	 jobs	 in	the	week,	we	calculate	
average	daily	wages	by	dividing	weekly	wage	income	from	all	sources	by	total	number	of	
days	worked.	 	 To	 compute	 real	 wages,	 we	 use	 the	 state‐level	 Consumer	 Price	 Index	 for	
Agriculture	(CPI‐AL)	and	Industrial	Workers	(CPI‐IW).	Originally,	the	CPI‐AL	was	available	














































































































































































































shares	 of	wage‐earners	 as	weights.	 	 Thus,	 for	 example,	 the	 change	 in	 the	wage	 for	 rural	
educated	males	relative	to	rural	uneducated	males	is	computed	as	a	weighted	average	of	the	










































The	 first	 two	 rows	 of	 Table	 1	 (denominated	 in	 log	 changes)	 indicate	 that	 the	 wages	 of	









































Educated/uneducated Male -0.09 -0.24 -0.33 0.50 0.41 0.91 -0.29 -0.37 -0.64 -0.08 0.03 -0.01
Female -0.10 -0.31 -0.41 0.82 0.70 1.51 -0.15 -0.03 -0.27 -0.07 -0.08 -0.09
Old/Young Male 0.10 -0.06 0.04 0.11 0.30 0.41 0.25 0.11 0.38 0.00 -0.07 -0.07
Female 0.05 -0.03 0.02 0.37 0.38 0.75 0.07 0.00 0.09 -0.06 0.04 -0.02
Male/Female 0.13 -0.15 -0.01 -0.06 0.34 0.28 0.28 0.31 0.47 0.41 -0.13 0.11
Educated/uneducated Male 0.11 -0.13 -0.03 0.07 0.32 0.38 -0.06 -0.11 -0.17 -0.22 0.01 -0.15
Female 0.04 -0.17 -0.13 -0.03 0.43 0.40 -0.01 -0.02 -0.04 -0.23 -0.05 -0.19
Old/Young Male 0.10 -0.16 -0.06 0.07 0.24 0.32 0.00 -0.05 -0.05 -0.14 -0.08 -0.19
Female 0.01 -0.16 -0.15 0.13 0.12 0.25 0.00 -0.01 0.00 -0.13 -0.02 -0.12
Male/Female 0.03 -0.14 -0.11 -0.17 0.15 -0.02 0.02 0.02 0.02 0.25 -0.07 0.05
Urban/Rural -0.27 -0.09 -0.36 0.28 0.20 0.48 -0.35 -0.24 -0.60 -0.08 -0.12 -0.17

























Urban / RuraL Educated Male -0.17 0.01 -0.16 -0.38 -0.20 -0.57 ‐0.22 ‐0.11 ‐0.30 -0.21 -0.12 -0.26
Female -0.07 -0.02 -0.09 -0.73 -0.25 -0.99 ‐0.03 ‐0.02 ‐0.05 -0.08 -0.12 -0.18
Urban/ Rural uneducated Male -0.37 -0.10 -0.47 0.05 -0.10 -0.05 ‐0.45 ‐0.37 ‐0.77 -0.07 -0.10 -0.13
Female -0.21 -0.16 -0.37 0.12 0.01 0.13 ‐0.17 ‐0.04 ‐0.28 0.08 -0.15 -0.08
Urban /Rural old Male -0.29 -0.09 -0.38 0.06 0.01 0.07 ‐0.52 ‐0.37 ‐0.89 -0.19 -0.10 -0.22
Female -0.16 -0.12 -0.29 0.05 0.14 0.19 ‐0.19 ‐0.04 ‐0.32 0.00 -0.17 -0.16
Urban / Rural Young Male -0.28 0.00 -0.28 0.10 0.07 0.16 ‐0.27 ‐0.22 ‐0.46 -0.06 -0.09 -0.11
Female -0.12 0.00 -0.12 0.29 0.40 0.69 ‐0.13 ‐0.03 ‐0.23 0.06 -0.12 -0.06
Urban/Rural Male -0.35 -0.08 -0.44 0.09 0.00 0.09 ‐0.43 ‐0.32 ‐0.73 -0.15 -0.10 -0.19
Female -0.25 -0.09 -0.34 0.20 0.19 0.39 ‐0.17 ‐0.04 ‐0.28 0.01 -0.16 -0.13
Urban/Rural -0.27 -0.09 -0.36 0.28 0.20 0.48 ‐0.35 ‐0.24 -0.60 -0.08 -0.12 -0.17











ఙ ሾܦ௧ െ ܵ௧ሿ,	 	 	 	 	 (1)	
	
where	ݓ௜௧	are	wages	for	type	 i	 in	time	t,	ܦ௧	 is	an	index	of	relative	demand	shifts	favoring	
group	a,	and	 ܵ௧	 is	 an	 index	 of	 relative	 supply	 shifts	 favoring	 group	a.	 	 The	 parameter	 ߪ	
represents	the	aggregate	elasticity	of	substitution	in	production	between	labor	of	type	a	and	
b.	 	A	key	implication	of	the	model	is	that	only	net	demand	shifts	(i.e.,	net	of	supply	shifts)	














and	hence	 the	employed	are	a	much	 larger	set	 than	wage‐earners,	especially	 in	 the	rural	












Autor,	 1999;	 Bound	 and	 Johnson,	 1992).	 	We	 follow	 Juhn	 and	 Kim	 (1999),	 who	 use	 the	
between	(industrial)	sector	demand	shift	measure	of	Katz	and	Murphy	(1992),4	
	
∆ܦ௜௦௧ ൌ ∑ ே೔ೖೞ೟ேೖೞ೟ ∆log	ሺ
ேೖೞ೟




















logሺ ௜ܹ௦௧ሻ ൌ log൫ ௜ܹ௦௧௖ 	൯ ൅ ∑ ߩ௜௦௞௧߮௜௦௞௧௞ 	 	 	 	 (5)	
	
where	 ௜ܹ௦௧௖ 	is	the	competitive	market	wage	given	group	݅	skills,	ߩ௜௦௞௧	is	the	industry	݇	wage	































shifts	 in	 relative	 supply	were	not	 a	 decisive	 factor	 behind	 the	wage	 gains	 of	 uneducated	







































































































































































































































































































Agri.+ Forestry+Fishing Construction Mining, Manufacturing and Utilities Professional Services
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		 (1)	 (2)	 (3)	 (4)	
VARIABLES	 OLS	 OLS	 IV	 IV	
Δsupply	 ‐0.218***	 ‐0.262***	 ‐0.294***	 	
	 (0.031)	 (0.037)	 (0.039)	 	
	 	 	 	 	
Δdemand	 0.120**	 0.137	 0.335***	 	
	 (0.054)	 (0.112)	 (0.091)	 	
	 	 	 	 	
Δ(Demand‐Supply)	 	 	 	 0.312***	
	 	 	 	 (0.042)	
	 	 	 	 	
Industry	Effect	 ‐0.011	 0.054	 0.028	 0.031	
	 (0.047)	 (0.054)	 (0.138)	 (0.131)	
	 	 	 	 	
ΔSupply	=	‐	ΔDemand	(p‐value)	 0.18	 0.35	 0.71	 	
Year	FE	 Y	 N	 N	 N	
Observations	 448	 224	 224	 224	




Next,	we	 address	 the	 simultaneity	 between	wage	 changes	 on	 the	 one	 hand	 and	 demand	
and/or	supply	shifts	on	the	other.		Do		∆ ௜ܵ௦௧,	∆ܦ௜௦௧,	and,	for	that	matter,	∆ܫ௜௦௧	cause	wages	to	
change,	or	 is	 it	 the	other	way	around?	 	Arguably,	 the	supply	of	skills	and	the	structure	of	





sample.	 	Hence,	 in	column	2	we	replicate	our	original	OLS	specification	on	 the	sample	of	
second‐decadal	 changes,	with	 very	 similar	 results.	 	 IV	 estimates	 are	 shown	 in	 column	3.		
There	is	little	evidence	of	endogeneity	bias;	to	be	sure,	the	coefficient	on	demand	shifts	more	
than	 doubles	 from	 its	 OLS	 magnitude,	 but	 this	 could	 be	 due	 to	 chance.	 	 And,	 the	 null	
hypothesis	of	the	SDI	framework	fares	extremely	well	in	this	specification.		Thus,	in	column	
(4),	we	report	the	same	IV	specification	but	with	the	SDI	restriction	imposed,	which	is	to	say	



























∆௨௥∆݈݋݃ሺ పܹ௧ሻ෣ ൌ ∆݈݋݃ሺ పܹ௨௧ሻ෣ െ∆݈݋݃ሺ పܹ௥௧ሻ෣ 	,	 	 	 (9)	
	








and	male/female	 taken	 together)	 relative	 to	uneducated.	 	Each	panel	of	 figure	9	shows	a	
























2012;	 Zimmerman,	 2013;	 Imbert	 and	 Papp,	 2015).	 	 However,	 NSS68,	 for	 the	 first	 time,	
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diff. share NREG worker ed/uned 68
diff. log rel. wage ed/uned 68-61 Fitted values
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(the	slopes	are	positive,	but	 the	R2s	are	essentially	zero).	 	Put	differently,	states	 in	which	
NREG	has	 (presumably)	expanded	 relative	employment	opportunities	 for	unskilled	 labor	






of	 men	 versus	 women	 in	 rural	 India	 over	 the	 last	 decade.	 	 In	 this	 case,	 we	 compute	
∆௠,௙∆݈݋݃ሺ ௥ܹ௧ሻ෣ 	by	aggregating	wage	changes	for	all	male	(m)	and	female	(f)	demographic	
groups	within	the	rural	sector	of	each	state.		Here	we	introduce	another	potentially	relevant	
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growth.	 	 In	 states	 where	 women	 have	 withdrawn	 from	 the	 labor	 force	 faster	 in	 the	
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relatively	 higher	 agricultural	 prices	 over	 the	 2004‐09	 period	 also	 saw	 higher	 wages	 for	
unskilled	 labor.	 	 Adapting	 this	 approach	 to	 the	 state‐level	 analysis	 of	 this	 section	 and	
extending	 the	 price	 data	 to	 2011‐12,	 we	 construct	 the	 following	measure	 of	 differential	
agricultural	price	change	
	





crop	marketing	 years	 for	 the	 18	 top	 field	 crops	 of	 India.7	 	 Intuitively,	 the	 labor	market	
response	to	changes	in	agricultural	prices	is	modulated	by	the	output	share	of	agriculture	in	













greater	 increase	 in	 demand	 for	 unskilled	 labor.	 	 The	 upshot	 is	 that,	 in	 considering	 the	
bivariate	 relationship	 between	 ∆௨௥∆ܲ஺	 and	 ∆௨௥∆݈݋݃ሺ పܹ௧ሻ෣ ,	 we	 must	 partial	 out	 this	




















structure	within	 rural	 areas	 has	 been	 driven	 largely	 by	 relative	 supply	 factors,	 such	 as	
increased	 overall	 education	 levels	 and	 falling	 female	 LFP,	 whereas	 the	 changing	 wage	
structure	between	rural	and	urban	areas	has	been	driven	largely	by	shifts	in	employment,	
notably	 into	 unskilled‐intensive	 sectors	 like	 construction.	 	 Notwithstanding	 the	 rural	
construction	 boom,	 the	 recent	 expansion	 of	 the	 national	 public‐works	 program	 (NREG)	
throughout	rural	India	does	not	appear	to	be	associated	with	shifts	in	the	structure	of	wages	
(i.e.,	 to	 the	 advantage	 of	 the	 unskilled)	 over	 the	 last	 decade.	 	 Finally,	 while	 structural	
transformation—the	gradual	movement	of	labor	out	of	agriculture—has	been	the	dominant	
trend	of	the	last	two	decades	in	rural	India,	our	evidence	suggests	that	the	recent	upturn	in	























diff. log price index change urb/rural
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∆ܦ௜௦௧௪ ൌ ∑ ேೖೞ೟ேೞ೟ ∆log	ሺ
ே೔ೖೞ೟
ேೖೞ೟ ሻ௞ 	 	 	 	 	 (A.1)	
In	 this	 case,	 the	 first	 term	 is	 the	 initial	 share	of	 industry	k	 in	 total	 sectoral	 employment,	
whereas	the	second	term	is	the	relative	growth	of	group	 i’s	employment	 in	that	 industry.		
Thus,	∆ܦ௜௦௧௪ 	captures	industry‐specific	skill‐upgrading,	an	important	driver	of	the	changing	
wage	 structure	 in	 the	US	 and	 other	 developing	 countries	 over	 recent	 decades	 (Katz	 and	
Autor,	1999).	




state‐level	 indices,	 as	 shown	 in	 Figure	 A.1.	 	 For	 this	 reason,	 we	 ignore	 within	 industry	
demand	shifts	in	our	analysis.	
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relative demand change (within industry)
1993-2012









Broader Groups     NIC‐1987  NIC‐1998  NIC‐2004  NIC‐2008 
1. Agriculture  Agriculture, hunting and forestry, 
Fishing  00‐06  01‐05  01‐05  01‐03 
  Mining and quarrying  10‐19  10‐14  10‐14  05‐09 
  Manufacturing  20‐39  15‐37  15‐37  10‐33 
2. Mining‐
Manufacturing‐
Utilities  Utilities‐Electricity, gas & water supply  40‐43  40‐41  40‐41  35‐36 





4. Services  Personal and repair services  96,97  95  95;96  94‐98 
  Transport, storage and communications  70‐75  60‐64; 9309  60‐64  49‐53;58‐63 
5. Professional  Finance, insurance, real estate and 
business services  80‐89  65‐67; 5240; 70‐74  65‐67; 70‐74  64‐68; 77‐82 
  Public admin., sanitary services  90,91  75  75  37‐39; 69‐75 
  Health and medical and social services  93,94  85; 90‐93  85; 90‐93  86‐88; 90‐93 
  Education and research  92  80  80  85 






































CPI‐AL	 	 	 	
State/	UT	 NSS	Code	(61st,	64th,	66th)	 State/	UT	to	map	CPI‐AL	from	 NSS	Code	(61st,	64th,	66th)	
Chandigarh	 4	 Haryana	 6	
Delhi	 7	 Haryana	 6	
Uttarakhand	 5	 Uttar	Pradesh	 9	
Jharkhand	 20	 Bihar	 10	
Sikkim	 11	 Assam	 18	
Arunachal	Pradesh	 12	 Assam	 18	
Nagaland	 13	 Assam	 18	
Mizoram	 15	 Assam	 18	
A	&	N	Islands	 35	 West	Bengal	 19	
Chhattisgarh	 22	 MP	 23	
Daman	&	Diu	 25	 Gujarat	 24	
D	&	N	Haveli	 26	 Gujarat	 24	
Goa	 30	 Maharashtra	 27	
Lakshadweep	 31	 Kerala	 32	
Pondicherry	 34	 Tamil	Nadu	 33	
CPI‐IW	 	 	 	
State/	UT	 NSS	Code	(61st,	64th,	66th)	 State/	UT	to	map	CPI‐AL	from	 NSS	Code	(61st,	64th,	66th)	
Uttarakhand	 5	 Uttar	Pradesh	 9	
Sikkim	 11	 Assam	 18	
Arunachal	Pradesh	 12	 Assam	 18	
Nagaland	 13	 Assam	 18	
Manipur	 14	 Assam	 18	
Mizoram	 15	 Assam	 18	
Meghalaya	 17	 Assam	 18	
A	&	N	Islands	 35	 West	Bengal	 19	
Daman	&	Diu	 25	 Gujarat	 24	
D	&	N	Haveli	 26	 Gujarat	 24	












Industry  1993‐94  2004‐05  2011‐12  1993‐94  2004‐05  2011‐12 
Agriculture, Forestry, Fishing  ‐0.22  ‐0.38  ‐0.27  74.28  67.82  54.69 
Construction  0.02  0.11  0.05  7.7  16.43  29.82 
Mining, Manufacturing, Utilities  0.04  0.02  0.06  8.89  8.87  8.73 
Professional  0.26  0.23  0.15  2.37  1.01  0.69 
Services  ‐0.10  ‐0.03  0.00  6.76  5.87  6.08 








		 (1)	 (2)	 (3)	 (4)	
VARIABLES	 OLS	 OLS	 IV	 IV	
Δsupply	 ‐0.207***	 ‐0.230***	 ‐0.297***	 	
	 (0.027)	 (0.036)	 (0.057)	 	
	 	 	 	 	
Δdemand	 0.145**	 0.204*	 0.318***	 	
	 (0.050)	 (0.101)	 (0.096)	 	
	 	 	 	 	
Δ(Demand‐Supply)	 	 	 	 0.307***	
	 	 	 	 (0.050)	
	 	 	 	 	
Industry	Effect	 ‐0.042	 0.075*	 0.190	 0.190	
	 (0.046)	 (0.036)	 (0.117)	 (0.117)	
	 	 	 	 	
ΔSupply	=	‐	ΔDemand	(p‐value)	 0.30	 0.81	 0.86	 	
Year	FE	 Y	 N	 N	 N	
State	FE	 Y	 Y	 Y	 Y	
Observations	 448	 224	 224	 224	
R‐squared	 0.327	 0.488	 0.435	 0.433	
Notes:		Robust	standard	errors	in	parentheses	clustered	on	state	(***	p<0.01,	**	p<0.05,	*	p<0.1).		Dependent	
variable	in	all	regression	is	mean	log	wage	change	of	demographic	group	in	state.	
